Abstract HIV prevention efforts require a focus on reducing high risk sexual behavior. Because these are self-reported, assessments that reduce memory bias and improve elicitation of data are needed. As part of a multi-site psychometric study of club drug use, abuse, and dependence, data were collected with a test-retest design that measured the reliability of the Washington University Risk Behavior Assessment for Club Drugs (WU-RBA-CD). Reliability was assessed separately by sex via kappa coefficients and intraclass correlation coefficients (ICC); z tests compared coefficients by sex. A total of 603 participants were interviewed by independent assessors with 5 days in between interviews. Reliability for all 51 items of the sexual activity section of the WU-RBA-CD ranged from .23 to 1.00; 71% (n = 36) of items resulted in moderate to high reliability (.55-1.00). Number of lifetime sex partners was consistently reported for same-sex partners for both men and women and opposite-sex partners. Items with high reliability included reporting ever being under the influence of ecstasy (.87) or GHB (.87) while having sex. Items with lower reliability included those that queried the determinants of condom use (.45-.82) and about behaviors and attitudes experienced while using drugs (.23-.87). Very few sex differences were revealed in the reliability of reported sexual activities. Overall, the WU-RBA-CD performed with fairly high reliability rates.
Introduction
As part of the response to HIV prevention efforts, public health professionals have developed methods to assess high risk behaviors for HIV infection. To measure both the risk for and effectiveness of HIV prevention efforts, reliable and valid assessments are needed. The development of appropriate measures has evolved throughout the HIV epidemic as risk behaviors have changed and different populations have become infected. Primarily, measurement error can be attributed to memory error, poor item content, flawed administration of instruments, as well as many other factors (Fenton, Johnson, McManus, & Erens, 2001; Johnson et al., 2000; Schroder, Carey, & Vanable, 2003a , 2003b .
Drug-using populations are frequently thought to be unreliable concerning their self-reported measures of risk behaviors, yet data do not support this claim (Goldstein et al., 1995; Klinkenberg et al., 2002; McElrath, Chitwood, Griffin, & Comerford, 1994; Needle et al., 1995; Petry, 2001; Twitchell, Huber, Reback, & Shoptaw, 2002) . Studies among drug using populations report moderate to high reliability in reports of sex and drug-related behaviors, which used test-retest and interrater reliability methods (Compton, Cottler, Dorsey, Spitznagel, & Mager, 1996; Cottler et al., 1997 Cottler et al., , 1998b Goldstein et al., 1995; Horton, Compton, & Cottler, 2000) .
Memory error, recall bias, and poor question construction are consistently documented as factors of measurement error and, in turn, they contribute to the limitations of study findings. Specific to sexual behaviors, memory error is found to be dependent on length of reference intervals, behavior measures, and frequencies of the targeted behavior (Schroder et al., 2003a) . Assessments must balance the length of time an individual is able to recall accurately and the length of time that is representative of the individuals' practices. Two to three months reference intervals are often justified as an intermediate length of time that assesses risk behaviors more appropriately (Kauth, Lawrence, & Kelly, 1991; Schroder et al., 2003a) . Alternatively, longer reference intervals offer opportunities to assess behaviors that would influence overall levels of sexual risk, if reliably reported. Self-reported sexual behaviors have been found to be more reliable when response options are dichotomous. The limitation of dichotomous items is that they only capture whether or not the behavior occurred and not the trend of the behavior over time, which may limit a thorough assessment of current level of risk (Tourangeau & Smith, 1996) . Research has suggested that indicators, such as age at first sex, are strong predictors of risk and are reliable (Catania, Gibson, Chitwood, & Coates, 1990) .
Assessing risk by using frequencies are scrutinized due to research suggesting that as frequency of behaviors increase, the accuracy of reporting that target behavior decreases (Schroder et al., 2003b) . With higher frequency behaviors, rough estimates tend to be provided. For example, number of sex partners is ''rounded'' to increments of five or ten with higher frequencies (Tourangeau & Smith, 1996) . Although the actual count will offer more data for risk analysis, a valid count may be difficult to obtain both due to the reference interval and to challenges in recalling the actual frequency (Schroder et al., 2003b) . High frequency behaviors may encourage adopting a shorter recall period. Low frequency behaviors seem to be more memorable and are more likely to be reported even if that behavior did not occur during the specified timeframe. Incidence data are reported to be more reliable, except when referring to behaviors that may not be engaged in regularly. Research suggests directly querying the frequency of these low frequency behaviors, thereby learning how often one is engaging in the activity. This method offers an opportunity for individuals to perceive this behavior as more common and increase comfort to respond honestly, unlike a dichotomous measure regarding their engagement in behaviors in which they may not typically engage (Durant & Carey, 2000; Schroder et al., 2003b; Tourangeau & Smith, 1996) .
Social desirability has also been documented as a significant contributor to recall bias as individuals may respond in a manner that assumes a more socially conservative response when assessing sexual behaviors, which incorrectly minimizes the level of risk (Fenton et al., 2001; Schroder et al., 2003b) . Research has found that reporting of sexual behaviors differs by sex and may influence biases in responses. This has most commonly been found in questions concerning number of opposite-sex partners with men reporting higher frequency than women. This has been documented in situations where communities would converge with number of sex partners due to a finite group of sex partner possibilities (Catania et al., 1990 (Catania et al., , 1995 Tourangeau & Smith, 1996) . Other items which seem to reveal sex-based biases include frequency of self-stimulation, oral sex with an opposite sex partner, and frequency of unprotected sex (Tourangeau & Smith, 1996) . It is unclear that sex differences exist consistently based on behavior or which sex gives more accurate reports (Catania et al., 1990 (Catania et al., , 1995 Durant & Carey, 2000) .
With these challenges to reliability and validity, it is necessary that the field continues to develop assessments that are reliable for the most sensitive behaviors, so that risk can be accurately assessed. One of the most widely used assessments of sexual behaviors, the NIDA Risk Behavior Assessment (RBA), was validated and originally used in a multi-city study of a drugusing population (Needle et al., 1995) . Versions of the RBA continue to be used to assess levels of risk behaviors associated with sex, drug use, attitudes, and beliefs about associated behaviors varying populations (Cottler et al., 1998a; Dowling-Guyer, 1994; Inciardi, Surratt, Kurtz, & Weaver, 2005; Needle et al., 1995; Twitchell et al., 2002) . In the present study, revisions to the RBA were made to enrich diagnostic data collected for a club drug (ecstasy, rohypnol, ketamine, and/or GHB) use, abuse, and dependence study. As part of that study, reliability data were generated and the current analyses assessed reliability of reports of sexual behaviors from the revised version of the RBA by sex.
Method

Participants
The data come from a tri-city study of club drug use, abuse, and dependence conducted in St. Louis, Miami, and Sydney. The study was a nosological assessment of the constructs and relevance of DSM-IV criteria for ecstasy, ketamine, rohypnol, and GHB. In addition, behaviors and attitudes associated with club drug use were evaluated. The analyses presented test the reliability of the sexual behavior measures of the Washington University Risk Behavior Assessment (WU-RBA) between sexes.
Each study site utilized identical research protocols. Interested participants contacted researchers after they were recruited through flyer distributions in high volume areas such as community centers, dance clubs, and in school newspapers. The flyers were designed to recruit current club drug users to participate in a research study. Eligible individuals were 15 years of age and older who had used ecstasy more than five times lifetime and at least once in the past 12 months, who spoke English. A total of 927 club drug users were screened and eligible at all three sites. Approximately 300 (35%) of these participants did not return for retest interviews. Two participants identified as transgendered and were not included for the sex-based comparisons. The study design was developed to make eligible participants who reported recent ecstasy use, at the time a commonly used club drug. This created an opportunity to examine the role of multi-drug use among an ecstasy-using sample.
A total of 603 individuals from St. Louis (n = 278), Miami (n = 182), and Sydney (n = 143) completed test-retest interviews. Over one-third of the sample was non-White (36%) and female (40%); the mean age was 23.3 years (SD = 5.15; range, . Specific demographic characteristics by study site are described in Table 1 . The interviews and protocol procedures were approved by the Washington University Human Research Protection Office, University of Delaware (for the Miami site, where co-investigators were affiliated), and the University of New South Wales Human Research Ethics Committee.
Measures
Demographic characteristics were collected during the initial interview. These included age,sex, and race/ethnicity. The Washington University Risk Behavior Assessment (WU-RBA-CD) was modified from the NIDA's Risk Behavior Assessment, which was originally developed for use in cooperative agreement studies of HIV risk behaviors (Coyle, 1998; Needle et al., 1995) . This assessment was originally designed to collect self-reported sexual behaviors, HIV risk perceptions, patterns of drug use, and influence of drug use on sexual behaviors among an adult population. The revised RBA included questions related to situations where club drugs are used and the impact they may have on sex partner selection, types of sexual acts, condom use while using club drugs, and sexual pleasure while using club drugs. In addition, attitudes regarding condom use, age of first sex, ever oral/vaginal/anal sex, forced sex, number of sex partners in the past 3 months, trading sex for club drugs/ housing/ food/money, and condom use consistency were measured. Specific items are included in Tables 3 and 4. In addition, the Club Drug-Substance Abuse Module (CD-SAM) was modified from the CIDI-Substance Abuse Module (SAM) version developed by Washington University for the DSM-IV field trials (Cottler & Helzer, 1989; Cottler et al., 1995; Horton et al., 2000) . Diagnostic items were added to the CD-SAM specific to club drugs that mimicked question patterns of other drug use, abuse, and dependence diagnoses. This enhanced the existing comprehensive assessment of use and physical, psychological, and withdrawal symptoms listed for illicit drugs covered in the SAM. These data were included to describe the lifetime drug-using patterns of the sample.
Procedure
Data were collected between 2002 and 2005. Intensive training and certification on administering the instruments and the overall interview protocol were required for all interviewers. Interviewer training typically consisted of 3-5 days of training on the instruments and testing with volunteer participants. Informed consent was given for participation in the study. For individuals under 18 years of age, parental informed consent was provided. Initial and retest interviews were conducted with independent raters and completed between 5 and 7 days after the initial interview. This protocol aimed to limit recall of their previous responses and not encounter many true score changes. Participants were remunerated for each of their interviews.
Data analyses were conducted with SAS (version 9.1) and STATA (version 8.0). Descriptive and bivariate analyses were conducted to provide the prevalence rates of lifetime substance use disorders, as assessed by the CD-SAM. Testretest reliability analyses were conducted in two ways: kappa coefficients were conducted for the dichotomous variables and intraclass correlation coefficients (ICC) were conducted Table 1 Demographic characteristics by study site (N = 603) (Bishop, Fienberg, & Holland, 1975) . The ICC was calculated by obtaining the difference in the error for each of the mean squares and divided by the sum of those errors. Similarly, ICC range from -1.00 to 1.00 with values less than 0.40 indicating poor agreement, 0.40-0.75 indicating moderate to good agreement, and values greater than 0.75 indicating excellent agreement (Fleiss, 1986) . Z statistical tests were conducted to compare the reliability coefficients by sex.
Results
Drug Use Patterns
High proportions of the sample reported lifetime use of opiates (30%), hallucinogens (26%), ecstasy (25%), ketamine (22%), cannabis (23%), cocaine (21%), alcohol (17%), GHB (10%), rohypnol (6%), and amphetamines (5%). Although not shown, sex comparisons by drug use were conducted by v 2 tests revealed that more women reported using cannabis than men (33.1% vs. 17.6%; p \ .001). Other drug use was not significantly different by sex.
Sexual Behavior Patterns by Sex
Sex differences in reported sexual behaviors were measured by the WU-RBA-CD. ANOVAs were conducted for categorical and continuous variables; v 2 analyses were conducted for dichotomous variables. As shown in Table 2 , women more often than men reported ever having vaginal sex (p = .02), although 94.9% of men in sample also endorsed having vaginal sex. Most of the sample reported having had oral sex (98.2%) and significantly more men reported having anal sex than women (49.0% vs. 40.8%; p = .05). Men reported their first sexual encounter at a younger age than women (15.0 vs. 15.5 years; p = .01). The mean number of lifetime male sex partners for men was 7.0 (SD = 57.1) and for women 12.7 (SD = 15.7). The number of lifetime female sex partners differed significantly (p \ .001) between sex, with men reporting a mean of 24.8 (SD = 76.4) lifetime female sex partners and women reporting a mean of 1.7 (SD = 3.9) female sex partners. Men reported having three or more sex partners within the past three months more often than women (p \ .001).
There were no significant sex differences in reports of condom use for oral sex, 3.8% reporting almost always or always using condoms during oral sex. Men reported more consistent condom use during anal sex (p = .02) and vaginal sex (p \ .03).
Most of the sample (92.5%) reported consenting to sex the first time, of those who had sex; yet, 9.7% of women reported more often than men that they had not consented to sex the first time (p = 0.01). Further, 16.4% of the sample reported having experienced forced sexual contact with a dating partner; women more often than men reported this behavior (23.0% vs. 8.6%; p \ .001).
There were no significant differences between sex for those who had traded sex for club drugs (4.8%) or club drugs traded for sex (3.8%). Men reported more often than women having exchanged club drugs for money, food, clothing or housing (32.1% vs. 13.3%; p \ .001). In response to questions about sexual repertoire and perceptions of pleasure from drugs, the majority of the sample that had reported using ecstasy (76.0%), ketamine (41.5%), GHB (61.5%), and/or rohypnol (36.1%) reported that it made sex more pleasant. Most participants reported that the club drug they had used during sex had no effect on their partner selection (ecstasy [67.5%], ketamine [63.1%], GHB [57.7%] or rohypnol [55.6%]). Participants reported similar sexual experiences across sites and by sex when using ecstasy (62.8%), ketamine (60.0%), GHB (56.4%) or rohypnol (63.9%). Participants responded similarly when asked about the likelihood of using condoms when using the specific drugs ecstasy (69.2%), ketamine (80.0%), GHB (64.1%) or rohypnol (72.2%).
Reliability of Self-Reported Sexual Activities
We found that the standard kappa and ICC reliability categories were less relevant in this study as many of our items were found to be very reliable; therefore, we utilized more stringent reliability categories where kappas and ICCs between .80 and 1.00 were identified as highly reliable, scores of 0.55-0.79 were moderately reliable, and items\0.55 had low reliability. Shown in Tables 3 and 4 are the 51 items and the reliability coefficients assessed. The test-retest reliability analyses ranged from a low of 0.36 to a high of 1.00. Overall, 16 (31.4%) items resulted in high reliability, 22 (43.1%) with moderate reliability, and 12 (23.5%) items resulted in low reliability. Rates of reliability were compared between sites with no significant differences.
Reliability of Items Related to Sexual Initiation
Rates of reliability for most items related to the initiation of sexual activities ranged from 0.80 to 1.00. Of the 11 items related to sexual initiation, there was one item with significant sex differences. These items included: ever having vaginal sex (0.91), ever having anal sex (0.92), having been pregnant (0.96), consenting the first time to have sex (0.80), and attraction to men (0.99) and women (0.97). There were no significant sex differences among these items. However, men, compared to women, were less reliable in their reports of their lifetime female sex partners (0.79 vs. 0.99) and women were less reliable than men in their reports of number of lifetime male sex partners (0.90 vs. 1.00). Both men (1.00) and women (0.99) were highly reliable in their reports of lifetime number of same-sex partners.
Reliability of Condom-Related Items
Many of the items associated with the determinants of condom use resulted in reliability coefficients ranging between 0.55 and 0.79. There were no sex differences in reliability among of the 16 items measuring condom-related behaviors. These determinants included items about condoms causing less sensation (0.62), costing too much (0.67), being too drunk or high to use condoms (0.69), not having a condom available (0.66), having a partner object (0.57), and not thinking about it (0.55). Not using condoms for religious reasons was never misreported by any participant, (no participant endorsed this item). Participants were unreliable regarding other reasons for not using a condom such as: being afraid to ask their partner (0.54) to use a condom, thinking they or their partners could be infected with an STI or HIV (0.48), believing that barrier methods did not taste good during oral sex (0.52), or not wanting to take the time to put a condom on (0.45). Consistent reports, regardless of sex, in the frequency of use of condoms during sex varied, but all were reliable: vaginal sex had an ICC of 0.71, anal sex had an ICC of 0.55, and oral sex had an ICC of 0.82.
Reliability of Sex-Related Substance Using Behaviors
Items related to sexual behaviors and attitudes during concomitant club drug use resulted in a range of reliability. Of the 24 items pertaining to sex-related substance-using behaviors, there were three items that were significantly different in reliability by sex. Numbers of times someone had either been given club drugs (0.99) or had given club drugs (0.97) in exchange for sex were highly consistent and reliable. The number of times someone had traded club drugs for exchange of food, money, place to stay, or clothes resulted in an ICC of 0.83. Rates of reliability when queried about having sex while using ecstasy or GHB were also high (kappa = 0.87), and for rohypnol and ketamine, moderately reliable (0.68 and 0.70). Men were less reliable than women (0.83 vs. 0.96) when reporting the number of times they exchanged club drugs for food, housing or clothing. Participants were asked if their partner selectivity changed with each drug use, which tended to have low reliability: being more selective with a sex partner under the influence of ecstasy had a reliability coefficient of 0.56, rohypnol 0.51, ketamine 0.60, and GHB 0.42. Women were more reliable in their responses to whether ketamine made them more selective in their sex partners (0.94). The level of pleasure related to sex when using club drugs ranged from 0.39-0.67. Specifically, women were less reliable than men regarding GHB's effect on sexual pleasure (0.04 vs. 0.67). Participants were moderately reliable when they were queried if they had more varied sexual acts when on ketamine (0.57), ecstasy (0.62), GHB (0.70), and rohypnol (0.72). The reliability for whether participants were more likely to use condoms while using each club drug resulted with lower reliability with kappa coefficients for ketamine (0.23), ecstasy (0.52), GHB (0.41), and rohypnol (0.63). Other significant differences did not occur between men and women for items related to sex-and drug-using patterns.
Discussion
This study aimed to assess the reliability of a self-reported HIV risk behavior instrument that was modeled after one used in numerous studies with drug abusers (RBA). However, for this study, the RBA was revised to assess contextual factors related to club drug use, abuse, and dependence in three different communities: the Miami club scene, the St. Louis rave scene, and the Sydney rave and club scene. For the first time, reliability of club drug use patterns and sexual behaviors reported by club drug users have been collected using identical methods across multiple sites.
The findings of this geographically diverse study population revealed that these club drug users, regardless of location, were highly reliable reporters of their behaviors. There were also very few differences in reliability of responses by sex. Similar to previous research (Catania et al., 1990; Fenton et al., 2001; Schroder et al., 2003a; Tourangeau & Smith, 1996) , the rates of reliability regarding sexual debut (ever having oral, vaginal or anal sex and age of sexual initiation) were highly reliable. Items that queried participants on their condom use attitudes and beliefs, such as whether they would take the time to put one on, were high or drunk, or had a condom to use had moderate levels of reliability and no differences by sex in reliability. Items where further development and research needs to be conducted include challenges with measuring condom use negotiation and perceived susceptibility of STD/HIV. There was perfect agreement for both men and women regarding condom use where attitudes were well-established, such as not using a condom because one's religion doesn't allow it.
Sex differences in reliability did occur when reporting number of lifetime sex partners. There was near perfect agreement for number of lifetime same-sex partners, yet significant differences in reliability between sexes in number of lifetime opposite-sex partners. The study did not assess sexual orientation, just number of male and female sex partners for all participants. This is a limitation of the study findings, as reported behaviors differ from self-identified sexual orientation. Other studies have found that same-sex partners tend to be a low frequency behavior, and therefore individuals would know exactly how many same-sex partners they have had (Tourangeau & Smith, 1996) . This may also be an effect of ''rounding,'' memory error, or being cognitively unable to accurately report for those with a higher number of sex partners (Bogart et al., 2007; Schroder et al., 2003a; Tourangeau & Smith, 1996) .
The assessments of specific club drugs and their effect on sexual behavior during use were moderately reliable and require further examination. Social desirability and its role on low frequency behaviors may have affected the reliability of responses to these items (Durant & Carey, 2000; Fenton et al., 2001; Schroder et al., 2003a; Tourangeau & Smith, 1996) . Additionally, these items had lower prevalence rates, as expected with lower frequency behaviors. Yet, it is a welldocumented limitation of the kappa statistic that when there are low prevalence rates, rates of reliability are lower as well (Byrt, Bishop, & Carlin, 1993; Spitznagel & Helzer, 1985; Viera & Garrett, 2005) . Specifically, women had markedly higher rates of reliability on items regarding selectivity of sex partners when using ketamine and number of times they reported exchanging club drugs, while men had significantly higher rates of reliability in responding to whether GHB enhanced sexual pleasure. All of these items had less than 4% of the overall sample endorsing using GHB or ketamine.
While these findings revealed high reliability among most of the items by sex and across study sites, some of the confidence intervals associated with the ICC or kappa statistics of each item were very wide. These wide confidence intervals more often occurred with the items that had smaller sample sizes, an expected effect similar to that discussed previously. Some items had unexpectedly low kappa scores, which tends to occur when there is low variability in responses. When near perfect agreement with little or no variance occurs, kappa scores are lower than anticipated. Therefore, the lower kappa scores were superficially low, such as ever having oral sex (0.61), consented to sex (0.68), and experienced forced sex (0.64).
Future areas of methodological research should focus on improving questions with low reliability and developing additional risk assessments. Examining beliefs that influence condom use offers insight to determining level of risk, yet those beliefs are assumed to be static. These findings suggest that beliefs that influence condom use are not static, are to be determined at the time of sexual activity, and often, dependent on partners. Items querying type of sex partner, specific sex partner, and shorter recall time frames may yield more insight than broader assessments of risk (Kauth et al., 1991; Schroder et al., 2003a Schroder et al., , 2003b Tourangeau & Smith, 1996) .
This study was conducted to assess the reliability of club drug abuse and dependence criteria; the investigators also developed an opportunity to assess sex-and drug-using behaviors in these populations. Studies such as these are important as they serve as opportunities to promote the quality of assessments in the field that measure risk behaviors and evaluate change in behaviors. Based on these results, it is clear that few sex differences in reliability exist, and that self-reported measures are reliable measures of risk with carefully implemented assessments and protocols. Through these test-retest reliability analyses, the WU-RBA-CD was found to be a highly reliable measure of sexual behaviors that may be used by others.
